Out of 96specimens; 52 oral cavity swabs and 44 urine samples were collected from thalassemic patients in Erbil city . The results showed that 32 isolates of Gram positive bacteria were identified depending on VITEK 2 compact system . On the other hand, the results showed that 3 genera and 14species of Gram positive bacteria were isolated and among the isolates the predominant obtained bacteria was streptococci which 13(40.625%) isolates belong to 6 species, followed by Staphylococci which 10 (31.25%) isolates belong to 5 species and 9 (9.375%) isolates of kocuria belonged to 3 species . Some virulence factors such as oxidase, catalase, coagulase, DNase, protease, lecithinase, lipase, gelatinase, urease, hemolysin and β-lactamase were studied and the results showed that the isolated bacteria were differ in their ability to produce these above mentioned enzymes. All isolated bacteria were tested for their ability for biofilm formation using microtiter plate assay and the results revealed that all isolates were biofilm producer. The susceptibility of bacterial isolates against 10 antibiotics was tested and it was found that the most of the isolated species were highly resistant methicillin with percentage 71.19% , followed by cloxacillin and tetracycline with percentage 52.74% and 52.5% respectively, and also it was showed variable resistance to other antibiotics. Another part of the study concerned with using polymerase chain reaction technique for detection of mecA gene .The results indicated that all isolated Staphylococci speceis were harboring mecA gene with the product size 533 bp except S. vitulinus. . Also was found mecA gene in one isolate of K.rosea with same product size of above mentioned mecA, whereas no genes were obtained from other isolated bacteria and the detected gene of mecA in S.aureus and K.rosea was sequenced to confirm the results of mecA gene.
Introduction
The term "thalassemia" was derived from the Greek words "Thalassa" (sea) and "Haema" (blood). Thalassemia is a disorder of haemoglobin synthesis which was characterized by the absence or reduced synthesis of globin chains, most frequently, this disorder was found in the malarial, tropical and subtropical regions of Mediterranean countries, the Middle East, Transcaucasus, Central Asia, the Indian Subcontinent (South Asia) and Southeast Asia. The two main types of thalassemia were α and β-Thalassemia [1] . In first type of thalassemia there is deficient synthesis of alpha globin , while in second type there is deficient synthesis of beta globin [2] . Infection is one of the major causes of death in patients with thalassemia. The prevalence of infection in patients with thalassemia varies from 22.5% to 66%. Many clinical risk factors for bacterial infection in patients with thalassemia including splenectomy, iron overload, severe anemia, facial deformities, and gall-stones. Most of the studies on bacterial infections in patients with thalassemia have focused on those patients with thalassemia major [3] . Major causative organisms of bacterial infections in thalassaemic patients are Klebsiella spp , Yersinia enterocolitica, Escherichia coli, Pseudomonas aeruginosa, group B streptococci, Enterococcus spp.,Staphylococci Spp. and Vibrio vulnificus [4, 5] .
The bacteria that form biofilm are more resistant to antimicrobial agents and this feature makes it difficult to eradicate infections caused by biofilm forming bacteria, constituting a serious clinical problem [6] . Methicillin resistant S. aureus (MRSA) infections are of special concern due to few therapeutic options, also MRSA increases duration of hospitalization, hospital costs, might lead to significantly increased morbidity and mortality in patients as compared with those associated with methicillin sensitive Staphylococci. PCR-based molecular methods are often preferred for determination of antibiotic resistance genes [7] . The mecA gene, the structural determinant that encodes PBP2a, is therefore considered as a useful molecular marker of putative methicillin resistance in Staphylococci [8] . PCR mecA gene amplification is considered as the "gold standard" for MRSA detection, several commercial fast methods for the detection of methicillin resistance are now available. However detection of mecA gene by PCR is considered as the gold standard for methicillin resistance as these genes are highly conserved among Staphylococcal species [9] .
Materials and Methods

Specimens Collection
A total of 96 specimens were collected from (52) oral cavity and (44) urine of thalassemic patients in thalassemia center in Erbil city. All specimens transferred to laboratory for microbiological examinations and all isolates were isolated and identified depending on VITEK 2 system [10] .
Detection of some virulence enzyme
In present study some virulence enzymes such as catalase, oxidase, coagulase , gelatinase , lipase, DNase, protease, lecithinase, urease , beta lactamase and hemolysin was detected as described by [11, 12, 13, 14] .
Biofilm assay
The isolated bacteria were tested for biofilm production by using microtiter plate assay as described by [15] .
Antibiotic resistance test
The antibiotic resistant test used to determine the susceptibility of isolated bacteria against 10 antibiotics by using disc diffusion (Kirby Bauer) method as described by [16] .
Isolation of DNA from bacterial cell
The method that used for isolation of DNA from bacterial cells was performed by using Presto TM Mini gDNA bacterial kit which included following steps: sample preparation, lysis , DNA binding, washing and elution. Conventional PCR (Eppendorf/ Germany) was used to detect methicillin resistant gene mecA in all isolated bacteria. The primers were provided by macrogen and the forward primer sequence is 5 ' AAA ATC GAT GGT AAA GGT TGG C and with Reverse primer sequence 5 ' AGT TCT GCA GTA CCG GAT TTG C 3 ' ' with product size 533 bp ( 17) . Macrogen synthesized the primer as lyophilized powder, thus the concentration define as pmol. Primers Volume for 100pmol/µl for Forward and Reverse primer (mecA) were 222.0 and 248.0 respectively as work stock, then used in PCR reaction volume.
DNA amplification and Description of PCR master kit
It contains DNA polymerase, dNTPs, a tracking dye and reaction buffer in a premixed format, freeze-dried into a pellet. Primer (1.3 µl) of each forward and reverse, (2.5µl) of DNA template were added to AccuPower PCR tube then 20µl of distilled water added to AccuPower PCR tubes. After that lyophilized blue pellet dissolved by vortexing. PCR performed for samples, procees in Initial denaturation at 95°C/5min , the thermal cycler for 30 cycles, Denaturation at 94°C/60sec Annealing at 63°C/60sec , Elongation at 72°C/60sec and Final elongation 72°C/5min then 4°C→∞ as mentioned [17] .
Detection of DNA content by agarose gel electrophoresis and Sequencing of mecA
The DNA molecules separated according to [18, 19] and Sequencing of PCR products was done in Iran.
Results and discussion
A total of 96 specimens , 32 (33.33% ) of Gram positive bacteria were isolated from thalassemia patients ( Table 1) . Nine isolates (28.125%) from 44 urine specimens and 23 isolates (71.88%) from 52 oral cavity specimens were isolated including 3 genera and 14 species of Gram positive bacteria and among the isolates the predominant obtained bacteria was streptococci which 13 Infection with bacteria were more common in individuals who have excess body iron. As the bacterial infection increased in thalassemia patient a dentist must keep in mind the impending multiorgan complications and increased susceptibility to infection in a merely anemic appearing thalassemic patient. The presence of hypersplenism intensifies the need for blood transfusion. This worsens the problems posed by iron accumulation. The presence of leucopenia and thrombocytopenia has tens the decision to remove spleen. However, the sequel to splenectomy is the risk of sudden sepsis caused by encapsulated microorganisms. Such patients frequently receive daily continued prophylaxis. Thus a thalassemic even with regular blood transfusions is not free of problems. The increasing iron stores with every transfusion was a threat to the functioning of patient's vital organs [2] .
Detection of some virulence enzymes in isolated bacteria
In the present study, out of 32 isolates 13 were hemolysin producer as illustrated in table (2) which 11 (34.375%) and 2 (6.25%) of them were β and α hemolysin producer respectively. In addition 19 ((59.375%) of isolates were non hemolysin producer. Hemolysins are lipids and proteins that cause lysis of red blood cells by destroying their cell membrane. Although the lytic activity of some microbe-derived hemolysins on red blood cells may be of great importance for nutrient acquisitions, many hemolysins produced by pathogens do not cause significant destruction of red blood cells during infection. Although hemolysin are capable of doing this for red blood cells in vitro [20] . On the other hand, the results of oxidase test of current study showed that all isolates were oxidase negative except S.vitulinus which was oxidase. While, the result
of catalase test showed that all isolates of staphylococcus species and kocuria species were catalase positive and these results were in agreement with [21, 22] . Whereas all isolates of streptococcus species were catalase negative (Table 3) . Moreover, the result of coagulase test showed that all isolated bacteria were negative for coagulase test except S. aureus which was coagulase positive . Production of coagulase is indicative of an S. aureus strain. Alsothe results of present study showed that all isolated bacteria were negative for DNase assay except S.aureus and S.hemolyticus which had the ability to produce DNase enzyme. While the results of protease test Strep. pneumonia and all Staphylococci species except Staph. haemolyticus had the ability to hydrolysis casein and gave positive results, while other remaining isolates hadn't ability to hydrolysis casein and gave negative results. While for lecithinase test the results shown that S.hominis ssp hominis, S.aureus and S.haemolyticus gave positive results for lecithinase activity and other isolated bacteria were 100% negative for lecithinase test. However, the results of lipase and gelatinase tests showed that all isolated bacteria were negative for lipase and gelatinase tests. On the other hand, the results of present study showed that only S. hominis ssp hominis and K. varians had the ability to produce urease, whereas other isolated bacteria were showed negative results . The present study was an attempt to detect β-lactamase production among isolated bacteria and the results showed that isolated S. aureus, S. hemolyticus and strep. salivarius were positive for β-lactamase production, whereas other isolated bacteria were β-lactamase negative 
Biofilm production
The results of biofilm production in this study indicated that each isolated bacteria had a different potential to form biofilm under the same conditions. Moreover, 28 isolates of different species (87.5%) were strong biofilm producer (Table 4) which including all species of Staphylococci, Streptococci and Kocuria except one isolate of Streptococcus pneumoniae , one isolate of Kocuria rosea and two isolates of Kocuria kristinae which were moderate biofilm producer and these results were in agreement with [23] . The microtiter plate test is a convenient and economical quantitative technique for the identification of critical factors and optimal culture conditions for biofilm formation. This technique was used to direct detection of polysaccharide production because spectrophotometric measurements provide quantitative information on the ability of bacterial strains to rapidly grow while it was a very sensitive test, but it has low specificity [24] . 
Antibiotic resistant
The results of the antibiotic resistant test against isolated bacteria revealed that isolated bacteria were differ in their resistance to the tested antibiotics. Indeed the results of present study showed that isolated bacteria were resistant to methicillin with percentage 71.19% , followed by cloxacillin and tetracycline with percentage 52.74% and 52.5% respectively. However, isolated bacteria gave variable sensitivity to other antibiotic including ampicillin, tobramycin , norfloxacin, amoxicillin, lincomycin, gentamicin and Neomycin with percentage 36.07%, 17.14%, 16.31%, 11.19% , 10.95%, 10.36% and 8.57% respectively as showed in table (5), these results were similar with [25, 26, 17 , 27] . Therefore, the results showed that Staph. haemolyticus was the more resistant bacteria for most of antibiotics with percentage 60% . On the other hand, Stre.salivarius was completely sensitive to all studied antibiotics. Regarding antibiotic susceptibility, according to the [28] which studied the distribution and antibiotic susceptibility pattern of microbial species and they found that S. aureus shows sensitivity for amikacin, nitrofurantoin, norfloxacin and ofloxacin, while Strep. pneumoniae sensitive to amikacin, amoxicillin, cefodizime , chloromphenicol, clarithromycin, gentamycin, kanamycin, lincomycin, nitrofurantoin, norfloxacin, ofloxacin, oxacillin, oxytetracyclin, penicillin and rifampim . Moreover [29] reported that Kocuria sp was sensitive to a variety of drugs (amoxicillin, aminoglycoside, vancomycin, clindamycin); variable sensitivity to quinolones and sulfa. Amoxicillinclavulanate has been proposed as the initial antibiotic treatment. In a study on 219 strains of Kocuria species showed that most strains were sensitive to amoxicillin, but most are resistant to ampicillin. Moreover, Also [27] showed that S. haemolyticus had high resistance to penicillin (91.3%) amoxicillin (88.9%) and gentamicin (75%) . However, [30] showed the resistance degree pattern of Staphylococcus species to a number of antibiotics which included gentamicin, amoxycillin/clavulanate, cloxacillin, , tetracycline, penicillin, ciprofloxacin and amoxycillin with percentage 92.4%, 63.0%, 35.8%, , 31.2%, 7.1%, 78.9% and 30.7% respectively.
Molecular detection of mecA
All isolated bacteria which they are methicillin resistant and methicillin sensitive were tested for mecA gene by using PCR. The results of mecA of present study indicated that all isolated Staphylococci speceis were harboring mecA gene with the product size 533 bp except S. vitulinus as shown in figure (1) and these results were in agreement with [31] . In addition to above results, the results showed that mecA gene was not found in other isolated bacteria except one isolates of K. rosea with same mecA (533bp) as appeared in figure (2) . It is worth to mention there was no previous study on mecA in K. rosea, and to confirm this result several time was repeated and same result was obtained. The more resistant S. aureus and K. rosea which harbor mecA gene was sequenced. Indeed the appearance of mecA gene in K. rosea indicated that this gene may be acquired from an extra species source by genetic exchange method. This gene of K. rosea was sequenced and the results found that this was acquired from the S. aureus and the results confirmed by ncbi database. Both genetic and environmental factor play a significant role in the expression of MR. The genetic factor could be repression of mecA by mecI and mecR1, which are its co-repressors. The induction of mecA gene occure through a signaling pathway initiated by the interaction of β-lactams with mecR1, a trans-membrane protein. Therefore, selective pressure generated by indiscriminate use of antibiotic therapy was an important environmental factor in the induction of mecA gene [32] . Indeed, [33] reported that microbiological susceptibility testing and PCR results did not showed concordant results. Additionally , mecA transcriptional activity does not correlated with phenotypic methicillin resistant, for these reasons only a microbiological susceptibility testing approaches should not be used as a reliable identification of mecA gene in MRSA isolates. The sequences obtained were further analyzed using the Blast search and alignment available at http://www.ncbi.nlm.nih.gov homepage and the nucleotide sequence of mecA gene showed 97% (for S. aureus) and 99% (for K. rosea) homology to the published mecA in Blast gene. A Blast search with the NCBI sequences confirmed that these corresponded to S. aureus. The results confirmed the identity of the S.aureus isolated from the thalassemia patient sample with that formerly deposited in the NCBI nucleotide database based on the nucleotide blast search. Furthermore, the data showed change of mecA gene at least between the isolate obtained locally with those recorded . The sequencing result of S. aureus for mecA gene was as following:
